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Description

[0001] The present invention is concerned with novel
compositions of antifungal agents which have low solu-
bility in aqueous media, a process for preparing said
compositions and pharmaceutical dosage forms for oral
administration comprising said novel compositions.
[0002] The development of efficacious pharmaceuti-
cal compositions of azole antifungals such as for exam-
ple, itraconazole and saperconazole, is hampered con-
siderably by the fact that said antifungals are only very
sparingly soluble in water. The solubility and bioavaila-
bility of said compounds can be increased by complex-
ation with cyclodextrins or derivatives thereof as de-
scribed in WO 85/02767 and US-4,764,604. Alternative-
ly, strongly acidic formulations (pH ≤ 1.5) of itraconazole
and saperconazole can be formed in which the active
ingredients are partially dissolved. Obviously such
strongly acidic formulations are useless for oral admin-
istration. Aqueous formulations comprising a co-solvent
such as PEG 400 completely dissolve itraconazole at
pH 2.3 -2.5. However, these acidic formulations have
problems with regard to ease-of-preparation, accepta-
bility, palatability and especially bioavailability : upon
administration said formulations can precipitate irre-
versibly, e.g. in the stomach. Acidic formulations com-
prising cyclodextrin or a derivative thereof might appear
an obvious alternative, but the mere combinations prove
to suffer from a number of similar problems, in particular
difficulty-of-preparation, lack of stability (shelf life) and
palatability, and unreliable absorption.
[0003] WO-93/19061, published on 30 September
1993, discloses that the individual isomers of itracona-
zole (and saperconazole) in aqueous cyclodextrin for-
mulations have greater solubilities than itraconazole or
saperconazole themselves (which consist of a mixture
of four isomers), but does not address the palatability of
the formulations.
[0004] In the publication by J. Hostetler et al., "Effect
of cyclodextrin on the pharmacology of antifungal oral
azoles", Antimicrobial Agents and Chemotherapy, Feb.
1992, pp 477-480, various aqueous oral solutions of sa-
perconazole and itraconazole are described (one ver-
sion uses hydroxypropylcyclodextrin ["HPCD"] in an
acidified solution that also contains propylene glycol).
The solutions are administered to mice by "gavage", i.
e. directly into the stomach, in order to compare the bi-
oavailability of the active ingredient from various vehi-
cles.
[0005] US-4,916,134 discloses a series of novel anti-
fungal agents. Examples 12 and 13 therein disclose low
dose [0.1 % (w/v)] oral formulations that are practically
non-aqueous but comprise an alcoholic solvent (poly-
ethyleneglycol or glycerol) and lack cyclodextrin com-
plexing agent.
[0006] In short, there still exists an important demand
for easily prepared formulations of antifungal agents
with good bioavailability and acceptable organoleptic

properties for oral administration.
[0007] The present invention relates to formulations
for oral administration which comprise an antifungal, e.
g. itraconazole or saperconazole, as active ingredient,
a sufficient amount of a cyclodextrin or a derivative
thereof as a solubilizer, an aqueous acidic medium as
bulk liquid carrier and an alcoholic co-solvent that great-
ly simplifies the preparation of the composition. The for-
mulations are rendered more palatable by adding one
or more pharmaceutically acceptable intense sweeten-
ers and one or more bulk sweeteners, and one or more
pharmaceutically acceptable flavours.
[0008] A low-dosage formulation according to the
present invention is suitable for treating patients suffer-
ing from fungal infections, particularly for treating AIDS
patients with oral candidiasis infections. The need for
reliable formulations of itraconazole (and sapercona-
zole) in this indication is especially high because of re-
sistance to fluconazole developing in Candida strains.
Generally, 400 mg/day represents the minimum dose
required to obtain meaningful plasm levels. Suitable oral
formulations typically comprise from 0.5% to 1.5% (w/
v), preferably about 1% (w/v) of the active ingredient.
[0009] A high-dosage formulation according to the
present invention is suitable for treating patients suffer-
ing from systemic fungal infections. Suitable oral formu-
lations for combatting systemic fungal infections typical-
ly comprise from 3% to 5%, preferably about 4% (w/v)
of the active ingredient.
[0010] The formulations of the present invention are
also suitable for the treatment of fungal infections in
non-human animals, in particular for the treatment of
dermatophytoses.
[0011] Itraconazole or (+)-cis-4-[4-[4-[4-[[2-
(2,4-dichlorophenyl)-2-( 1H-1,2,4-triazol-1-yl-methyl)-
1,3-dioxolan-4-yl]methoxy]phenyl]-1-piperazinyl]phe-
nyl]-2,4-dihydro-2-(1-methylpropyl)-3H-1,2,4-triazol-
3-one, is a broadspectrum antifungal compound devel-
oped for oral, parenteral and topical use and is disclosed
in US-4,267,179. Its difluoro analog, saperconazole or
(+)-cis-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-
1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yl]methoxy]
phenyl]-1-piperazinyl]-phenyl]-2,4-dihydro-2-(1-meth-
oxypropyl)-3H-1,2,4-triazol-3-one, has improved activi-
ty against Aspergillus spp. and is disclosed in US-
4,916,134.
[0012] Appropriate cyclodextrin derivatives are α-, β-,
γ-cyclodextrins or ethers and mixed ethers thereof
wherein one or more of the hydroxy groups of the anhy-
droglucose units of the cyclodextrin are substituted with
C1-6alkyl, particularly methyl, ethyl or isopropyl;
hydroxyC1-6alkyl, particularly hydroxyethyl, hydroxypro-
pyl or hydroxybutyl; carboxyC1-6alkyl, particularly car-
boxymethyl or carboxyethyl; C1-6alkylcarbonyl, particu-
larly acetyl; C1-6alkyloxycarbonylC1-6alkyl or
carboxyC1-6alkyloxyC1-6alkyl, particularly car-
boxymethoxypropyl or carboxyethoxypropyl;
C1-6alkylcarbonyloxyC1-6alkyl, particularly 2-acetyloxy-
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propyl. Especially noteworthy as complexants and/or
solubilizers are β-CD, 2,6-dimethyl-β-CD, 2-hydroxye-
thyl-β-CD, 2-hydroxyethyl-γ-CD, 2-hydroxypropyl-γ-CD
and (2-carboxymethoxy)propyl-β-CD, and in particular
2-hydroxypropyl-β-CD.
[0013] The term mixed ether denotes cyclodextrin de-
rivatives wherein at least two cyclodextrin hydroxy
groups are etherified with different groups such as, for
example, hydroxypropyl and hydroxyethyl.
[0014] The average molar substitution (M.S.) is used
as a measure of the average number of moles of alkoxy
units per mole of anhydroglucose. In the cyclodextrin
derivatives for use in the compositions according to the
present invention the M.S. is in the range of 0.125 to 10,
in particular of 0.3 to 3, or from 0.3 to 1.5. Preferably the
M.S. ranges from 0.3 to 0.8, in particular from 0.35 to
0.5 and most particularly is about 0.4. M.S. values de-
termined by NMR of IR preferably range from 0.3 to 1,
in particular from 0.55 to 0.75.
[0015] The average substitution degree (D.S.) refers
to the average number of substituted hydroxyls per an-
hydroglucose unit. In the cyclodextrin derivatives for use
in the compositions according to the present invention
the D.S. is in the range of 0.125 to 3, in particular of 0.2
to 2 or from 0.2 to 1.5. Preferably the D.S. ranges from
0.2 to 0.7, in particular from 0.35 to 0.5 and most par-
ticularly is about 0.4. D.S. values determined by NMR
of IR preferably range from 0.3 to 1, in particular from
0.55 to 0.75.
[0016] More particular β- and γ-cyclodextrin hydroxy-
alkyl derivatives for use in the compositions according
to the present invention are partially substituted cyclo-
dextrin derivatives wherein the average degree of
alkylation at hydroxyl groups of different positions of the
anhydroglucose units is about 0% to 20% for the 3 po-
sition, 2% to 70% for the 2 position and about 5% to 90%
for the 6 position. Preferably the amount of unsubstitut-
ed β- or γ-cyclodextrin is less than 5% of the total cyclo-
dextrin content and in particular is less than 1.5%. An-
other particularly interesting cyclodextrin derivative is
randomly methylated β-cyclodextrin.
[0017] Most preferred cyclodextrin derivatives for use
in the present invention are those partially substituted
β-cyclodextrin ethers or mixed ethers having hydroxy-
propyl, hydroxyethyl and in particular 2-hydroxypropyl
and/or 2-(1-hydroxypropyl) substituents.
[0018] The most preferred cyclodextrin derivative for
use in the compositions of the present invention is hy-
droxypropyl-β-cyclodextrin having a M.S. in the range
of from 0.35 to 0.50 and containing less than 1.5% un-
substituted β-cyclodextrin. M.S. values determined by
NMR or IR preferably range from 0.55 to 0.75.
[0019] Substituted cyclodextrins can be prepared ac-
cording to procedures described in US-3,459,731, EP-
A-0,149,197, EP-A-0,197,571, US-4,535,152, WO-
90/12035 and GB-2,189,245. Other references describ-
ing cyclodextrins for use in the compositions according
to the present invention, and which provide a guide for

the preparation, purification and analysis of cyclodex-
trins include the following : "Cyclodextrin Technology"
by József Szejtli, Kluwer Academic Publishers (1988) in
the chapter Cyclodextrins in Pharmaceuticals; "Cyclo-
dextrin Chemistry" by M.L. Bender et al., Springer-Ver-
lag, Berlin (1978); "Advances in Carbohydrate Chemis-
try", Vol. 12 Ed. by M.L. Wolfrom, Academic Press, New
York (157) in the chapter The Schardinger Dextrins by
Dexter French at p. 189-260; "Cyclodextrins and their
Inclusions Complexes" by J. Szejtli, Akademiai Kiado,
Budapest, Hungary (1982); I. Tabushi in Acc. Chem. Re-
search, 1982, 15, p. 66-72; W. Sanger, Angewandte
Chemie, 92, p. 343-361 (1981); A. P. Croft and R. A.
Bartsch in Tetrahedron, 39, p. 1417-1474 (1983); Irie et
al. Pharmaceutical Research, 5, p. 713-716, (1988);
Pitha et al. Int. J. Pharm. 29, 73, (1986); DE 3,118,218;
DE-3,317,064; EP-A-94,157; US-4,659,696; and US-
4,383,992. The low-dosage oral formulations according
to the present invention typically comprise from 20% to
60% (w/v), preferably about 40% (w/v) of the cyclodex-
trin. The high-dosage formulations typically comprise
from 50% to 80% (w/v), preferably about 60% (w/v) of
the cyclodextrin derivative.
[0020] In order to increase the rate of dissolution of
the poorly soluble antifungal during the manufacturing
process, an alcoholic co-solvent is employed in the for-
mulations according to the present invention. For this
purpose, preference is given to those alcoholic co-sol-
vents that have good dissolving power for itraconazole
and/or saperconazole, in particular ethanol, propylene
glycol and glycerol, especially propylene glycol. Without
the alcoholic co-solvent, the dissolution of itraconazole
or saperconazole in an aqueous acidic cyclodextrin me-
dium is very slow, requiring a viscous suspension to be
stirred for a prohibitively long time until complete disso-
lution is obtained. Addition of the alcoholic co-solvent,
in the range of 1% (v/v) to 20% (v/v), preferably about
10% (v/v), increases the dissolution rate of the antifun-
gal agent in an aqueous acidic cyclodextrin medium by
a factor of at least 5 (when used at 10% (v/v)) and thus
considerably shortens and simplifies the production
process.
[0021] As a bulk liquid carrier there is used an acidic
aqueous medium. Preferably the acidity of said carrier
derives from a strong, pharmaceutically acceptable acid
such as hydrochloric acid. The bioavailability of the an-
tifungal agent and the organoleptic properties of the oral
formulations are affected contrariwise by the acidity. An
optimum effect can be obtained at pH 2.0 ± 0.1 : that is,
at this pH value, a sufficiently stable and bioavailable
antifungal formulation is obtainable, the organoleptic
properties of which can be rendered acceptable.
[0022] Not surprisingly, the ingredients thus far de-
scribed yield a fairly strong-tasting potion when mixed
with one another. Besides the acid taste due to the low
pH, a bitter taste originating from the active ingredient,
and possibly from the co-solvent (e.g. in the case of pro-
pylene glycol), is also present. Optimum taste masking
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can be obtained by the use of two types of adjuvants,
namely pharmaceutically acceptable sweeteners and
flavours. Sweeteners are the more important additives
in the low-dosage formulations, whereas the flavours
are more important in the high-dosage formulations.
[0023] The pharmaceutically acceptable sweeteners
comprise at least one intense sweetener such as sac-
charin, sodium or calcium saccharin, aspartame, ace-
sulfame potassium, sodium cyclamate, alitame, a dihy-
drochalcone sweetener, monellin, stevioside or sucra-
lose (4,1',6'-trichloro-4,1',6'-trideoxygalactosucrose),
preferably saccharin, sodium or calcium saccharin, and
one or more bulk sweeteners such as sorbitol, mannitol,
fructose, sucrose, maltose, isomalt, glucose, hydrogen-
ated glucose syrup, xylitol, caramel or honey.
[0024] The intense sweetener is conveniently em-
ployed in low concentrations. For example, in the case
of sodium saccharin, the concentration may range from
0.04% to 0.1% (w/v) based on the total volume of the
final formulation, and preferably is about 0.06% in the
low-dosage formulations and about 0.08% in the high-
dosage ones. The bulk sweetener can effectively be
used in larger quantities ranging from about 10% to
about 35%, preferably from about 10% to 15% (w/v). In
the high-dosage formulations the cyclodextrin derivative
behaves as a bulk sweetener and none of the aforemen-
tioned bulk sweeteners needs to be added.
[0025] The pharmaceutically acceptable flavours
which can mask the bitter tasting ingredients in the low-
dosage formulations are preferably fruit flavours such
as cherry, raspberry, black currant or strawberry flavour.
A combination of two cherry flavours was found to yield
very good results in an itraconazole formulation both as
regards physico-chemical stability as well as regards or-
ganoleptic acceptability. In the high-dosage formula-
tions stronger flavours are required such as Caramel
Chocolate flavour, Mint Cool flavour, Fantasy flavour
and the like pharmaceutically acceptable strong fla-
vours. Each flavour may be present in the final compo-
sition in a concentration ranging from 0.05% to 1% (w/
v). Combinations of said strong flavours are advanta-
geously used. Preferably a flavour is used that does not
undergo any change or loss of taste and colour under
the acidic conditions of the formulation.
[0026] A preferred high-dosage formulation accord-
ing to the present invention comprises by weight or by
volume based on the total volume of the formulation :

(a) 4% (w/v) itraconazole;
(b) 60% (w/v) hydroxypropyl-β-cyclodextrin;
(c) 10% (v/v) propylene glycol;
(d) acid and base to adjust the pH of the composi-
tion within the range of 2.0 ± 0.1;
(e) 0.08% (w/v) sodium saccharin;
(f) up to 1% (w/v) of one or more strong flavours; and
(g) water.

[0027] The preparation of the formulations according

to the present invention will hereafter be described with
regard to a preferred low-dosage formulation having the
following composition (% are by weight or by volume
based on the total volume of the formulation):

(a) 1% (w/v) itraconazole;
(b) 40% (w/v) hydroxypropyl-β-cyclodextrin;
(c) 10% (v/v) propylene glycol;
(d) acid and base to adjust the pH of the composi-
tion within the range of 2.0 ± 0.1;
(e) 0.06% (w/v) sodium saccharin;
(f) 19% (v/v) sorbitol (70%) non-crystallizing solu-
tion;
(g) up to 1% (w/v) of one or more cherry flavours;
and
(h) water.

[0028] Optionally, the above preferred low-dosage
formulation further comprises up to 0.1%, in particular
0.02% caramel sweetener.
[0029] Similar formulations can be prepared with sa-
perconazole, though other flavours may be preferred
then.
[0030] Said process of preparation comprises the
steps of

(a) dissolving the active ingredient in the alcoholic
co-solvent and acid;
(b) dissolving the cyclodextrin in water and adding
thereto the solution prepared in (a) while stirring un-
til homogenous;
(c) adding the sweeteners and the flavour(s);
(d) adjusting the acidity to pH 2.0 ± 0.1 and
(e) diluting the formulation to the desired end-vol-
ume.

[0031] In particular, for preparing 1 litre of the afore-
mentioned preferred formulation 100 ml of propylene
glycol is treated with 3.76 ml concentrated HCl, stirred
and slightly heated. 10 g itraconazole is added and stir-
ring is continued until homogeneous.
In a separate vessel, 400 g hydroxypropyl-β-cyclodex-
trin is dissolved in 400 ml distilled water. The solution of
the active ingredient is added slowly to the cyclodextrin
solution while stirring. The sorbitol solution (190 ml) is
added and stirred till homogeneous. The sodium sac-
charin (0.6 g) is dissolved in 50 ml distilled water and
added to the mixture. The flavours are added and the
pH of the mixture (about 1.7) is adjusted with a 10 N
NaOH solution to pH 2.0 ± 0.1. The resulting solution is
diluted with distilled water to an end volume of 1 litre. A
pharmaceutical dosage form is obtained by filtering the
previous solution and filling it into suitable containers.
e.g. in 100 ml glass bottles with a screw cap. The phar-
maceutical dosage form advantageously comprises a
minimal volume of air above the solution, preferably an
inert gas such as nitrogen. Besides the exclusion of air
(oxygen), storage at temperatures below 25°C also ben-
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eficially affects the maximum shelf life of the formulation
for oral administration.

Claims

1. An aqueous solution for oral administration
comprising :

(a) itraconazole or saperconazole;
(b) a sufficient amount of a cyclodextrin or a de-
rivative thereof, to act as a solubilizer for the
itraconazole or saperconazole;
(c) an aqueous acidic medium as bulk liquid
carrier;
(d) an alcoholic co-solvent selected from the
group consisting of ethanol, propylene glycol
and glycerol;
(e) sufficient amounts of one or more pharma-
ceutically acceptable intense sweeteners and
one or more bulk sweeteners; and
(f) a sufficient amount of one or more pharma-
ceutically acceptable flavors, so as to taste
mask the aqueous solution.

2. A formulation according to claim 1 wherein the cy-
clodextrin is hydroxypropyl-β-cyclodextrin having
an M.S. in the range of 0.35 to 3 and containing less
than 5% unsubstituted β-cyclodextrin.

3. A formulation according to claim 1 wherein the al-
coholic co-solvent is propylene glycol.

4. A formulation according to claim 1 having a pH of
2.0 ± 0.1.

5. A formulation according to claim 1 wherein the in-
tense sweetener is selected from the group consist-
ing of saccharin, sodium or calcium saccharin and
the bulk sweetener is selected from the group con-
sisting of sorbitol, mannitol, fructose, sucrose, mal-
tose, glucose, caramel or honey.

6. A formulation according to claim 1 comprising by
weight or by volume based on the total volume of
the formulation :

(a) 4% (w/v) itraconazole;
(b) 60% (w/v) hydroxypropyl-β-cyclodextrin;
(c) 10% (v/v) propylene glycol;
(d) acid and base to adjust the pH of the com-
position within the range of 2.0 ± 0.1;
(e) 0.08% (w/v) sodium saccharin;
(f) up to 1% (w/v) of one or more flavours; and
(g) water.

7. A formulation according to claim 1 comprising by
weight or by volume based on the total volume of

the formulation :

(a) 1 % (w/v) itraconazole or saperconazole;
(b) 40% (w/v) hydroxypropyl-β-cyclodextrin;
(c) 10% (v/v) propylene glycol;
(d) acid or base to adjust the pH of the compo-
sition within the range of 2.0 ± 0.1;
(e) 0.06% (w/v) sodium saccharin;
(f) 19% (v/v) sorbitol (70%) non-crystallizing so-
lution;
(g) up to 1% (w/v) of one or more flavours;
(h) 0.02 % of a caramel sweetener, and
(i) water.

8. A process of preparing a formulation as claimed in
claim 1, characterized in that said process com-
prises the steps of :

(a) dissolving the active ingredient in the alco-
holic co-solvent and acid;
(b) dissolving the cyclodextrin in water and add-
ing thereto the solution prepared in (a) while
stirring until homogenous;
(c) adding the sweetener(s) and the flavour(s);
(d) adjusting the acidity to pH 2.0 ± 0.1; and
(e) diluting the formulation to the desired end-
volume.

Patentansprüche

1. Wäßrige Lösung zur oralen Verabreichung mit:

(a) Itraconazol oder Saperconazol;
(b) einem Cyclodextrin oder einem seiner De-
rivate in einer zur Solubilisierung von Itracona-
zol oder Saperconazol ausreichenden Menge;
(c) einem wäßrig-sauren Medium als haupt-
sächlichem flüssigen Träger;
(d) einem alkoholischen Hilfslösungsmittel aus
der Gruppe Ethanol, Propylenglykol und Glyce-
rin;
(e) einem oder mehreren pharmazeutisch un-
bedenklichen Süßmitteln mit hoher Süßkraft
sowie einem oder mehreren Bulk-Süßmitteln in
ausreichenden Mengen; sowie
(f) einem oder mehreren pharmazeutisch unbe-
denklichen Aromastoffen in einer zur Ge-
schmacksverdeckung der wäßrigen Lösung
ausreichenden Menge.

2. Formulierung nach Anspruch 1, wobei es sich bei
dem Cyclodextrin um Hydroxypropyl-β-cyclodextrin
mit einem M.S. im Bereich von 0,35 bis 3, das we-
niger als 5% unsubstituiertes β-Cyclodextrin ent-
hält, handelt.

3. Formulierung nach Anspruch 1, wobei es sich bei
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dem alkoholischen Hilfslösungsmittel um Propylen-
glykol handelt.

4. Formulierung nach Anspruch 1 mit einem pH-Wert
von 2,0±0,1.

5. Formulierung nach Anspruch 1, wobei das Süßmit-
tel mit hoher Süßkraft aus der Gruppe Saccharin,
Saccharin-Natrium und Saccharin-Calcium und
das Bulk-Süßmittel aus der Gruppe Sorbit, Mannit,
Fructose, Saccharose, Maltose, Glucose, Karamel
und Honig stammt.

6. Formulierung nach Anspruch 1 mit den folgenden
Bestandteilen (Gewicht bzw. Volumen in bezug auf
das Gesamtvolumen der Formulierung):

(a) 4% (w/v) Itraconazol;
(b) 60% (w/v) Hydroxypropyl-β-cyclodextrin;
(c) 10% (v/v) Propylenglykol;
(d) Säure und Base zur Einstellung des pH-
Werts der Zusammensetzung in dem Bereich
von 2,0±0,1;
(e) 0,08% (w/v) Saccharin-Natrium;
(f) bis zu 1% (w/v) eines Aromastoffs bzw. meh-
rerer Aromastoffe; sowie
(g) Wasser.

7. Formulierung nach Anspruch 1 mit den folgenden
Bestandteilen (Gewicht bzw. Volumen in bezug auf
das Gesamtvolumen der Formulierung):

(a) 1% (w/v) Itraconazol oder Saperconazol;
(b) 40% (w/v) Hydroxypropyl-β-cyclodextrin;
(c) 10% (v/v) Propylenglykol;
(d) Säure und Base zur Einstellung des pH-
Werts der Zusammensetzung in dem Bereich
von 2,0±0,1;
(e) 0,06% (w/v) Saccharin-Natrium;
(f) 19% (v/v) Sorbit-Lösung (70%), nicht kristal-
lisierend;
(g) bis zu 1% (w/v) eines Aromastoffs bzw.
mehrerer Aromastoffe;
(h) 0,02% eines Karamel-Süßmittels; sowie
(i) Wasser.

8. Verfahren zur Herstellung einer Formulierung nach
Anspruch 1, dadurch gekennzeichnet, daß das
Verfahren folgende Schritte umfaßt:

(a) Lösen des Wirkstoffs in dem alkoholischen
Hilfslösungsmittel und der Säure;
(b) Lösen des Cyclodextrins in Wasser, Zugabe
der unter (a) hergestellten Lösung unter Rüh-
ren, bis die Mischung homogen ist;
(c) Zugabe des Süßmittels bzw. der Süßmittel
sowie des Aromastoffs bzw. der Aromastoffe;
(d) Einstellen der Azidität auf einen pH-Wert

von 2,0 ± 0,1; sowie
(e) Verdünnen der Formulierung auf das ge-
wünschte Endvolumen.

Revendications

1. Solution aqueuse destinée à l'administration par
voie orale comprenant :

(a) l'itraconazole ou le saperconazole ;
(b) une quantité suffisante d'une cyclodextrine
ou un dérivé de celle-ci, pour agir comme so-
lubilisant pour l'itraconazole ou le
saperconazole ;
(c) un milieu acide aqueux comme support li-
quide en masse ;
(d) un co-solvant alcoolique choisi dans le
groupe constitué d'éthanol, de propylèneglycol
et de glycérol ;
(e) des quantités suffisantes de un ou plusieurs
édulcorants intenses pharmaceutiquement ac-
ceptables et un ou plusieurs édulcorants de
masse ; et
(f) une quantité suffisante de un ou plusieurs
arômes pharmaceutiquement acceptables, de
manière à masquer le goût de la solution
aqueuse.

2. Formulation selon la revendication 1, caractérisée
en ce que la cyclodextrine est l'hydroxypropyl-β-cy-
clodextrine ayant une S.M. dans la gamme de 0,35
à 3 et contenant moins de 5% de β-cyclodextrine
non substituée.

3. Formulation selon la revendication 1, caractérisée
en ce que le co-solvant alcoolique est le propylè-
neglycol.

4. Formulation selon la revendication 1, ayant un pH
de 2,0 ± 0,1.

5. Formulation selon la revendication 1, caractérisée
en ce que l'édulcorant intense est choisi dans le
groupe constitué de saccharine, de saccharine so-
dique ou calcique et l'édulcorant de masse est choi-
si dans le groupe constitué de sorbitol, de mannitol,
de fructose, de saccharose, de maltose, de gluco-
se, de caramel ou de miel.

6. Formulation selon la revendication 1, comprenant
en poids ou en volume basé sur le volume total de
la formulation :

(a) 4% (p/v) d'itraconazole ;
(b) 60% (p/v) d'hydroxypropyl-β-cyclodextrine ;
(c) 10% (v/v) de propylèneglycol ;
(d) d'acide ou de base pour régler le pH de la
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composition dans la gamme de 2,0 ± 0,1 ;
(e) 0,08% (p/v) de saccharine sodique ;
(f) jusqu'à 1% (p/v) de un ou plusieurs arômes ;
et
(g) de l'eau.

7. Formulation selon la revendication 1, comprenant
en poids ou en volume basé sur le volume total de
la formulation :

(a) 1% (p/v) d'itraconazole ou de
saperconazole ;
(b) 40% (p/v) d'hydroxypropyl-β-cyclodextrine ;
(c) 10% (v/v) de propylèneglycol ;
(d) d'acide ou de base pour régler le pH de la
composition dans la gamme de 2,0 ± 0,1 ;
(e) 0,06% (p/v) de saccharine sodique ;
(f) 19% (v/v) de solution de sorbitol (70%) non
cristallisante ;
(g) jusqu'à 1% (p/v) de un ou plusieurs arômes ;
(h) 0,02% d'un édulcorant de caramel, et
(i) de l'eau.

8. Procédé de préparation d'une formulation selon la
revendication 1, caractérisé en ce que ledit procé-
dé comprend les étapes consistant à :

(a) dissoudre le principe actif dans le co-solvant
alcoolique et l'acide ;
(b) dissoudre la cyclodextrine dans l'eau et
ajouter à celle-ci la solution préparée en (a)
sous agitation jusqu'à homogénéité ;
(c) ajouter le ou les édulcorant(s) et 1'(les) arô-
me(s) ;
(d) régler l'acidité à pH 2,0 ± 0,1 ; et
(e) diluer la formulation jusqu'au volume final
désiré.
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